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(54) COMMUNICATION NETWORK FAULT MANAGING SYSTEM BY AUTONOMOUS AGENT 
CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a communication 
network fault managing system having high distributed 
processing ability real-time processing ability, and a 
configuration which is flexible and easy to maintain. 
SOLUTION: In the managing system, event recognition, 
primary segmentation, influence analysis and measuring and 
testing processings, which are required for fault 
management in the communication network, are respectively 
made to be in charge of an event recognition autonomous 
agent group 10, a primary segmentation autonomous agent 
group 20, an influence analysis autonomous agent group 30, 
a measuring autonomous agent 40 and a testing 
autonomous agent group 50. Information is exchanged 
among the respective autonomous agents or the 
autonomous agent groups through blackboards 61-65, 
blackboard managing autonomous agents 71-75 and a fault 
managing backboard 66 which correspond to them so that 
the processings are made to be independent and distributed 
and a processing time in a whole system is shortened. 
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I) SitKjJ**? J< > -? t > * 0 5» < #s£«J«:fciilI * s h 

7 - f A 9- a * tct. 

« at* g *x - 1> * > m 2 o , tmato s »* - «> « 
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ftLfctMtQBIf x~ i>* > h t>i,< t*i»x-t>*> 
hS4, 

i*»tt©B«x-i^ > h 4>t/< i*b?»x-s>* > he* 

to* ft?ftjrer * WR© MS 4 . 
hBJffuJ&ail* ? h 7-?P**tffii'*r A. 

wi©^tB*iT9MUB«Bi#x-t>*:^s 

4. 

<> i < t*«fe©Bfisx-s>* > hS4©ratHMR©£&& 
?r$**israMMR4, 

<Hir o , it**@<*«ij**«c-r o » » i 
r-sw o <w sax -^*>hsiftoiftx-i^ 

&ii»i;54afc*ftJ: fl , £114 ,t 7 - fCtfts^S. 
jlfS* * h 7 ~ fr*****"*- IT* . x-*lKC4a.* 
ISre*^*l»JWrB*x-i>*^B4. 
U»B»*rI#*-5>*> hS4«W>S#x-:>*>| 

t> o < i«fe©s fix - *> * -j y © 4 ent?wti©£p.* 

lift«©l#x-y* > > WioHriSI^.SE&fctT^fa 
ttl«4, 

* > h t>u < titewa*x-«>* > us* 
*fc©**K*ti/. atoaH»&i«*tytrjwt4K« 
B»x-i^hS4, 

«8WS*x-i>*>h8fifc©gftx-i>*> hfcl, 
< «|i© @ *x - ^ * > h B 4 ©ntH*«©.£l* £?t ^ 
MB. MIS 4, 

m©atsifffie*x -i> * > h 4 . 

[■#413 ] «*S«B#x-V * > H ©!*iBft* v 
^-^K^Lfcfci-fAvf-^fl+r I- "7- ir?SA 



(2) ftBI^9-]e084 9 

2 

«K? tr aoKSt BR? &Ett*x **6«Mt 

#^>r«aiw&itti*-*afli*-y*>h, si 

**B**-t>*> hSy«IHI*#.YAV ht»Stt4* 
*fc ^ ^ > Vgj* B*x - i> * > h ifih fj. « , 

swa*x -y * > h et atwtciiaistt a*x 

jt*tft-xjeSfcB*x-tJ*>|-*6ftt3, 
10 «»B*x-^*> hB«W#3n*K$K&L'<:*|!SS 
tttBlrVX? A4 t,rSKJUlU*AftfWmRA** 

sa*T6«B.t*$a»x-:.^>h. if«c©saK^a 
v > - 5 i*x- * > \- v.vmmxfT* 

Bf*x-i>*> t-vU-sXWJ*- V>?dftfcHB 
tiKMtftTT I KRjHtB flU ~ s> * > h *> hti « c t 
*tt*K2SB*©a*x-i>*> HWiMKlJ: 
«tttl4 ? h7-»HHVX7A, 

[H««4] -a*jo»rti»x-s*«>nf©A- 
ao jL^-A«tttBf#x-s>s > h tt«da*©» l ©**tci: 
46Sfl**x. l|l2«!)«kKJ:«Mltacty^tyt: t fe 

ie©a.i!ssnfcie«*c4. 

C= (x) "'+ (y) '"- <xy> l " 

«tr*rt*fl3Btt<!>B#x-!>*> mwcjita 

ft* v> f 9-?F»*«iS^^A. 

[■3M5] -«»t)»»B*x-t»*>h»tt«» 
*0 Ot 1 #T©Bi . »«R©SSiF*©!lft!**'6-C- 
©«j5T©&»ili^© 1/ 
30 te»th^©0?^ll= <ftfeftt'*fflft> * <**) 

^©-iXft«)^tm*41* 4 &«»if *aJtOf % 
* fc« 3 SS«5© S Stx - y * > h BttlK J; 6a« * r h 

^Ai-xccr ^-fex u rrii«»3R4B-©«««*^t( 

r. HBtt««}ii4it*. 
W58*= 1-1/ (1 + «• exp (-P 
40 H> > 

tm 4 C 4 £4?iS 41T SJt* f a 2 * fci* 3 ffl*S 

©sf#x-y* > f bjmr » h 

[«BK>«M«:WHi] 

[0001] 

[*«J©**&«ffi<WJ B*x-S>*>l- 
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«>©•<?* 4. 
[0 00 2] 

ivt^ovtm n%o>&x$mic * aa«* ?v 7- ? 
ntwavAf-A-cti, F*##a*o3ttS£. *r, * 

©PW*9#rl/. «tWS««rt«t<9** 4. CC 

■c. ttroa^Miffa^fc^a^itxcfca, ep*;*©«r 

Tl»3*l4*©il«4 ? h7 -?&**s)W4 
m>mt4 v b 7- ?4w«W2>»«> ^©#Sf©9 

[0 0 0 3] 

MB 5 151 IV < * 4 J: } * m O fc 2 tt _t©«*C * - j T 

OK*0, R-lM^lWHII«*li»'4l***» 
I'. W-?TT, fiE*©t'A*-A-Cl*BH*-r4a«l©f»*(C 

at *<Wfff* taws-re tic**. ■»« 

ffXtff ^ C 4K V -7 TfcffiK^aBB*****, 

fc, 

10 00 4]**:, SXJSB&ll*. *->|fc 

1W) "TT-HMtff ? &*>. *4 X-7> 5 v"C7*D jr 
5 A!= J: &fft£S fcli«nM?eu: J: 4rMM**4* 4 
4. i'A^.4.^FS-?r»S**«>f>h^< *ic4MAffi 

[0005] C ©* 'J (CIS*© J.+ a/*- I- i/* 

i*. *-*ii©«att^jijfcr*fta4ai»ift snft 

#HHK1fR«**aJjMli4ft44, H»|»C* 

4. *fc, ttlWt'fX^Ai^-SSlOWW, 
f-AASWIWffltfl'jk"*' 4*»3!£lcja#e0S < ft 

[0006] *a^©SM<S, 9fl«fi9l6ASClWMB 

■iW4;:4A«otefta«* * h v-t?ft*vm>z?ju 

[0007] 

[BPWJR&r **:«>©*&.] *WCliPB»«*« 
fcT4fc«>, 6«x- J>* > h tWAfCi/xyAMi 
l£4»tt64*M9f*tr4'<<tt<7, cm RWt* 
* £ «ttf 4 1 **- i> * > h 0 . ft 

4^<jKBSU »*©B£x-:. } *> I- 

■e-c«sa*?i*tf4. cntict^r. »aa**cteW4 



(3) UBB¥9-160 84 9 

4C4#-c*4. a*i-t>*>Kcj:-pi:#*3n4 
vx*j.twtia*4HHl:'rftC£*im?*4»6. 
i biu-v * > ifc * ©awsw****:)!**' & 

«4&4. 

[ 0 0 0 8 ] « CT, 1 f it. 1» 9 

io hfcif < «a»x - y * > t s& . mt©s*x 
- ^ * > i- 1> k it i»* - y * > h H(c **i*ft»ifc 

«©iswia»*-y* > h i*>f,^4i*x-i^ 

> hfiHNCfc&Mt* v h 7-*«*SaS'X?-A4* 
*"T4. 

[0009] III** 1 Jfttf. 9tt* * I* 7 - 

*»**«©m&**ft©B*x-y*> h fcL><l*l 
#t£-s>»>h»c3lWl:U cn*>«:^(E-r4»«»© 

>f t > A ue<.^<^?!«:ia4C t*cc» 4. 

[ooio] tfc, ii««Bnt. ant4?h7-?tc 
-ex^ia* h 7-?c#fi)ttwsKW]r43-^ 
*x-t>»>mA. i***is«i#x-y*> h»4 

ftC-B#x-^ * > V t b < l**©S#x-«>* > h © 

t©HtlMi©ia**lT5*«iBaMliSt. iria*#SB 

30 »e»x-y*>H»*>6a*D*nft;*|l«:<flfiL., H 
SJW3?>li**«fi*«*1" 4-*fc D »«■ g »x - i> * 
>f-W4. tt-^4^Sf»X"£>*>hS^|K>i 

ttx-y»> hiKifltoiix-y* > i-lf4<Mi 

JiS« * fc i t*ftisi» § «*x - «>, > h wt» & aw & tik 
o . am* ? 1-7- ^<o«t.^»B. an* » ^ 7 
-^aflMlf 4*-ex. j.-tfu:4;L4flJ#t^jiiT-S- 
4«^B^WS»x-i>*>h8i, *Wi»*fB1»x- 
40 !>* ^ h»4W©l*x- 1»* > ii(fe©B»x 

cn*B*«*c*rff4* 
v \ 7->taa«:s'S'i«a**-t>*> h 

i. »HBi«8X-y,>hift©Bt»X-^ J ;>H> 

(/<ttacE>a«x"i>>> hS4<on-cfiHi«>sift«if 

50 t>*>h»i«i©S»x-iS*>h4l/<lta©B#x 
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5 

i&ojhwv ae «x - v * ^ i- * . ? a ««» 4 

MMe£lft* tr 5 4 *>6 a £ I »x - i> * 

[00 11] a#«24>£0<cj:tu*. **!Stt@*x 

-i^vi-efjcAtj, arc*? h^-^Kftsi/fctt* 
•f*o h , am* i ■ h 7 - i^^na? fc'*-f»»tt 

sail,. etttajUSftlftcftfta*. tftlUMME 
SK*a ji*ftfc**aB»B»x-y * > s&*>©tis 

Ne 9WMEK*8&*h&. ft 

tt««tc#8i\snft:a*a-w:U03'W@Sx-y* 

vh«itcj:tjSt#ffi^n-CfttfrSn. |***H4>I4*« 

#>6«*.fc, fttt S*x-i> * > h StifiboM 

*«a^Hft#»«ii, CTfttfMKti&tMtnsa* 
x-t>*> hKJ:Olt»j>KMfiu:ft«j&sn«. Km 

WMEH*x-$?* > HIKJ: 0St**iinxiil* » 

h 7- ^flteiis, am* ^ i- :MWMWS* - 
MW<«UnilfS''!' - > h othmw 
n/c-^»j»«i»x-i^ mt^mtmp 

M* Writ. «WMfEiht©JIMfEWE e*x - s> x > ^ 
fcM!HH«l»iWfl*l«i*x-tJ* > He 

[0012] tut. mtnsvu. **tssjagf*x-i> 
iaa*x * a>6 ®«5f .< ^ > h *sftr mm* ~ * § 

*>«fg* V 7- P©«W«HKBT*i-9*6®3 

t»* Bar * a - »x - y x > ^ atmiatt* 



(4) *5«l¥9- 160849 

6 

i>x>K 0, -iXWOftWiHtx-^s^ hSffi 

imnViB if x - v x ^ v m * ^ - ju - * tssui 
»x-i>* > |>*0jt * L' «-Att»*x-i> * > h 

*%at>, iwa*x-'-Ji>fr»(*»#sn4H*i(£ 
vmH&tmt i>m.&& a *x - y * > k wto 

*-i>^-7i#x-y*> r*(CJ:^C^',-i'a- l J>y 

10 s nycw.ft**^*^ 4 tajfts^a #x -y x > h * 
65:&*»&tt£il*nr2ia*©i#x-i>j 1 > hMWK 

J:*a«* ? r- 7-?«*BIfi^^^^«:ft*'?"4 0 
[0013] Eg$93<9£H£J:ntf. ?»!E»g«x 
-J* x > I HMI« x * S»x-l*x > I- KJ; 

<DP»f^-<> h«fBM«ft. j-y*aa»x-y»> 

jo sn. ^-t>h*uii«x-y*>Kej:i)fiiBiW^ 

*n^ e -**j*?»«a»x-i>«>nr©A- 
ji''(-xttiieftiX''!>*>i-jici r >«V' < ''XfBift§ 

*X-y * > h Kj: q lffJ2**Aiftffi $ n, ff tflSJS ^ 

h n © a - -xitaa #x - y x \ &u a * v ^ 
-*jaiBi>*-y*>ncj:»)iiB**. «*aa^ 
*#w*f Kaw < a*4 » h 7 - »emam. a*t* 

30 ftissn*. i^a ffx - v x > h S¥ 0>K»ft# 

A {r y * - 9 S X- !> * > h K J: ♦) 

A4f*B^^ i ft x- V ^ > h UL X *i m:T3$i t tl h» 
[0014] SMWCI*, "fttVQdtfSttx 

-yx>^g^s?J^-.'^^-^^t^*l»x-^>x> htift 

Me«p 1 x , * 2 ©•#«: * 

C= <x> "'+ (y > '"- <xy> l " 

ffi*i©a*x-s.s*>nw»(i:j:4aii*-? h7-?» 
[ooi5] s** -^wtcjint*. mo%*jf>h 

[0016]**:, H*«5 ftt. -y«J« St*S»x 

«»uw<!>i/*(r»a= («t*i«wi*> * 
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*x-i>» > hMWCJftaft* 7h7- »Ht«lf 
[0017] H«i5«>«n(Cj:n6r. MMR*** 

£ u tcmaic , tomum* was* -< * ftft * waitc: 

«KT4C4#5J1l64fe4. 
[00 16] *fe, flWtfflB-Ctt. HWS«x-^ x ^ 
Wta^J|*~**-*tcT***Utl^!Hl4 

H-©wfcj|**#«f i ^1% *#e i- , * m\ * 

a. £****4Li:, 10 
1-1/ < 1+ft • exp (-(5 ■ gflK 

BHD ) 

It* ^- * * - **> 6HK MAM A« HIW & 4 4 6 K 

km t mrr * is** 2 * few 3 »•© a * * - ^ * > 

[0020] 

[£B03Ok0JGat] iSS* ? h 7- *© 

St*. 4fe, *tt^n©*r?x?&^&fcKSrc- 
■a* am© a ** - s> * > h fe t, < tit BWx - s> * > f 

*>HIHKW$S^li£'C*fc&aU'qi% 30 

[002 i ] sefcx-yi^i-fcKtisifct-y* 
^ hWt i feBi W & *R t T > -fe ^ u iBWl Wl* 

* > h t o < » a*x - 1> * > i mxmfrw&u tt 
mwxo, a *>m? itm*- 
<,»-c«»<o#W4*»iS'ra, Ma©^tfew«r8*ti 

[0022] ftSfcx-^* > h 6 b < lt@»x-y x 
> h ff limit L- fe*4£Sr i W 1 . a** 

-,• h7-i'*c4*i*&«*se«:3^iir*. ace, a&x « 
-y x > 1 1> k its»x- v * s y w& <* 9 mugs' 

[ o o 2 3 ] la i ttwwwswt* » h ■? - 

1 0 (***inkBf*£-'£> * > h sf £ o s 

w ai»*-i>*^ ^> 3 oi*MW«s*x-s>*> 
i-ff. 40««wii**-y*>K soiiswaftx 

-t> 6 1 ItttMCatME. 6 2it-*MS 
*HMS. 6 3ttlW»tt**. 6 4««HMMS. 6 5 it W 



J*»*«, 6 6i*tt*WfEJHE«i, 7 1. 7 2, 7 3, 7 
4. 7 5 it*fc*2S @ *X - i> * > C*> 0 , Cftfctt 
11*^7- f A* A I 0 0 «r*fcT£o 

2 Q 0 tfiitt* sr h 7- >. 3 0 0 it-* » - 
W-^-AfDB), 4 0 0i**BSSf-^-' 
x (DB) tr*s, 

[0 02 4] **a«B*x-y*>nanott. a<t 
©»sm^> h . a«* 9 V r> - »m*r*+- f a 

>H14, a-***S#x-«^*>h I2i. Kit 
[0025] W B»x-t>* > ^ »£ Oft. 

**B»a»*-y» > hff i o*^a*p*nfc*«i4 

J:4(CJb-Jl^-x|IMttx-s>>>l-S li, 
jt*'J^-xJ6»a*x-i>*>h£2i*srjt- 7 -c^ 

[0 02 6] HmWBfPx-S's^hBSOtt. -* 
9 B ** - ~ > h ff 2 0 £ £ ? t ttCS ftfcRt 

smigi»i»*affi*fcit**fs»af x-i>«> h* 1 
o*6a*ns^fe«^j: o . aa* ? h v->emm 

IS. illijh?-***^^-^, a— 

st* s» j- - 1 ; * > h s 2 o 4 ma . a - m 
aa»x-i/*>K3 i4. ^f^u^-xisaarttx- 

[0 02 7] HilR@*x-i^>M0lt. 
HS^ISEItHMISJaglftC^U. tt££tf(S-r4*^U-v 

» c n& attWKjtTrr fcit* ? ^ ^ 

[0 02S]KKl*x-^>>|-H&Olt. B«E>I* 

i&tf-r *><>©•<?. a5K*fj:'jics#*n*Ki«KW 

Sftl^«4Sai6^&J^l*5l?S»x-i>*> h 5 1 4, » 

4i«»BTA^f a -5Srttx-yj 1 ^h5 24. 
(MltTXir^, -9 a*x-s>* > h & 2 OCJ; VCXir 

[0 02 9] *fe, **»IWWS6 1. -AlfjOSW* 

6 5«*n*h. **isa»e*x-i^>hsi o, - 
*wo#»fa#x-y*>h»2o. K#stfa#x- 
> h 83 o . ^eitf > h 4 o at«assa 

»x-t'* > h»5 0 4ii©a*x- >t-t>b<,i£ 
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t>©-c* « , &m*mm*mm$x -s>* > t 7 

6 i* > a itc $m? *1**P©jStt* tt ^ fctfXC *>©t? 
*>4. 

[ f) 0 3 0 ] C ©J: 'i Ktfffl£JM>fc»©*S* £ttft 
[0 03 1 ] *S/^9-A'C)iK»la*«:«ffif& 

•Pd**«T*e WSndb 
^snira-c^KHr-ssffla* a^rjcctf 5 e 4 

tfcc-^* > h i>l>< M*©B**- 1*» > tff*»bK 

£©**»**# 3 ft* 4 . Mtttt* t KM* 

-7- ?t-^«7J'-bAO'C3S*Sft-C^*iWira- 

[0 03 2] h7->«*##«:#'-f^S 7*T 

* 9 . SJCS©«S*<>^ffl©ai» 4 4 ttcwm^ffiTO 

W3*(*= 1-1/ <!+<*• exp <-|8 -^SB 
H> ) 

[ 0 0 3 3 ] * i/c, cft***»aesftfc*a*©i/ 

ttKW**f- - ***»£«■»»*** Bfl««* 
Hrr*4it><cK3K«tt:lW0lrt'*. CftK*-»T. 

**C», «S*H*iSttr&C4#-C»6. 
[0034] *fc, B * > h 7 

*3tW*CtK*9. B#*— l-©1t*«fclt 
»*%J:tJ*1B:teWiJi*>*<,»l*«:*t'4C4ji*-Ct, C 
tiic J: , rs/ St TvMIA* 3 f> tzmtzfru > W > 

[0035] UT. -««D#»af*^J»*>l , « 
*. 



(§) «BB^9- 160848 

10 

[0036] < i ) ji-rt-^-xteasati-^*^ 
■©mmm***-* 

-3«flWB#*-y*i'f8! 0©»£, i»*< 4 
<,l-3»tty**-A'<-^iBIB*i-^*^ h2 I 
t*&JftS6 1-65. 6 e*5«M-****Xlfl<, 

[00373 H«ofc J; ^-jxew^r 
«*•*****©*< iiSH©fe«KS^< *■-*#» 

10 »*ftfcisi«i!KI^(«'c-* ■>■<:*». 
nMiyttM^mtoxtemistifc^, *-©&»©« 

*d*©»i©*l»c£*MllKftx. W2©**tcJ:* 

wii«*y4i/c, w»©&«sftfc»«dtc*. 

C= <x> "*+ {y> "'- <xy> l " 
KAOCftl/CflU 0SW«*£1), CftK*-*' 

too38] < 2 ) nmmwitm*-*' 
-m > h»2 o«*#. 

20 -^iSilB**-^*> h 2 l*&l|»lMlfc*l*©ft 

MO*HiKfKlL.'C«4l.&<»<!>fe*0. *fc. Mb* 
ftff I, T I* •& *» 4 * * ft* % ft ^ 4 »-> fc Wl© ffiSS* 

■c*aufc©***. 

[0039] zvjfHc. flKDmzftoxmsn 

fe»«*KW(*6o9<6**fc4fr, i'ft< 4<> 1 -5©* 
> h 2 1 »6l*6h«:tttt 

•4tyT:eS*T4. CftK^-s-C. «Bft#rB#*'-V 

*> hS3 o*c*a»*j6a#*4t*B**-y»> 
h©.*»<rffi!ir*c4^'ce*. 

* ftfe*^©^ a ?• A K «k * jB8Mi»jS;C«E* 
40 H9fm*mt-> rTS2*l. 2 tew. 

[ 0 0 4 1] 

[*1] 
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C®PII«:j;tW3r. *^®i j A-?A®^AS^®;^7 * %M&$>C h i'lftaSC^KK 

ftl*. MHIffl«JjM*tt|*aM!>»4*KJ:-j'C36(C [0«*>tt»it!*ffl] 

[0042] 20 .$0 

*JM5<£*n», SMI* 9 F 5 - »M* [02] **IB»a»i- y * > I- ff<Bt*«*m-f1tnt 

WB«*ttt)WW)Blltt-y*>h4l/<l*a*x- IS) 

WEfMWteSWMMMSfeit ■ 9ttt/T«at AC i [04 ] l|i»»tti#*-t>*> hW©«Hi**Tlltt 

*bjk»MB*n*B«c [051 K«e#x-«^*>tsra)sa«:sr»iiiBa 

[0 04 3] *&, *mtzxti\t. fxrAKjaia [i?<w>Sffl] 

n"CO*8HHI^9-*»tHt). ttHKOA-*^-* 10 ■■■**!mSf**-t } *>H8. 2 0--^0» 

***s4X*WWt<Zt#*mtM, WUtC* WW. 6 3-IBWWffllW, 6 4 -iSKJIMR. 6 5- 

a&eft>mttt*«i<'c»*. iwumr. e B"K**e*s. 71-75 

[004 4] *fc, H»x-y*>biO<l*i**- @»*-y*>K 10 0HMI** l"?-*MW 

i^>hgt<^Si±(fctc{+*.i. «0S»7ffl^i«x-i^> vxf-A. 2 0 0-3M* 300 

[023 [03] 



1 ^ [ 
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CWm.CI,' mm* frrtEJ2«^ FI 

GO 6 F 15/00 3 2 0 G 0 6 F is/to 

15/16 4 7 0 15/16 

H0 4L 12/J4 9466- 5K HD4L 11/06 

12/Z6 



320 A 
4 7 0U 



.*3fttffilS(Si!5*rlS 3 T 1 is* 2 * B* 
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